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ABSTRACT 

Forecast data collection, preparation, and analysis continued to be the 
primary activity of the Pink and Chum Salmon Investigations Project during 
the period from July 6, 1986 through June 1987. The 1986 pink salmon 
(Oncorhynchus gorbuscha) return to Southeast A1 aska total ed 62.6 mi 11 ion 
with a 45.7 million harvest and an escapement index of 17.0 million. In 
southern Southeast A1 aska, which sustained the majority of the region's 
harvest (44.5 mill ion), the total escapement index reached a new high o f  
14.0 million. In northern Southeast Alaska, the return was disappointing at 
4.1 million, and the escapement index of 2.9 million was well below desired 
1 eve1 s. 

Early marine studies continued in Tenakee Inlet for the 11th consecutive 
year and in southern Southeast Alaska for the ninth year. In Tenakee Inlet 
the high correlation between survival (return per spawner) and fry lengths 
in May was statistically significant as it was from 1982 through 1985. In 
the southern Southeast Alaska studies outmigration timing appeared to be a 
better indication of survival, possibly because of the consistently richer 
marine environment. Studies of predation by coho smolts on pink and chum 
salmon fry were continued for the second year and indicate potentially 
significant predation particul arly on years with poor overwinter survival 
and few numbers of fry in the early marine environment. 

Key Words : Pink salmon, Oncorhynchus ' gorbuscha, Southeast A1 as ka, 
predation, 'early marine survival 



INTRODUCTION 

The Southeast Alaska pink salmon forecast  research program was i n i t i a t e d  in 
1963. This repor t  describes project  a c t i v i t i e s  during the  period from July 
1 ,  1986 through June 30, 1987. 

The primary object ive  of the  forecast  research project  i s  t o  develop tech- 
niques and background data  t o  provide accurate annual preseason est imates 
of pink salmon re turns  t o  northern and southern Southeast Alaska. Annual 
pink salmon forecasts  are  of importance t o  the  f ishing industry,  both 
fishermen and processors, f o r  operational planning, and t o  f i she r i e s  
managers fo r  regul atory deci s i  on maki ng . 
Pink salmon re turns  t o  Southeast Alaska have been forecast  with var iable  
success s ince  1967. The forecast  has been based on egg t o  f r y  survival of 
preemergent f ry .  In 1965 preemergent f r y  sampling was i n i t i a t e d  on selected 
streams regionwide. In 1970, the  program was expanded t o  include 12 new 
sample areas in seven new streams. In 1984, the  e n t i r e  southern area 
preemergent program was deleted as a r e s u l t  of budget reductions and in 
1986, the  e n t i r e  northern area preemergent sampling program was dele ted,  
a l so  as a r e s u l t  of budget reductions. 

Early marine survival s tudies  of pink and chum salmon continued in 1986 f o r  
the  11th year in Tenakee In l e t ,  and the  eighth year in the  Ketchikan area.  
The primary purpose "of these s tudies  i s  t o  improve the  re1 iab i l  i t y  of the  
pink salmon adul t  re turn  forecast .  

One of the  weaknesses of the current  forecast  method i s  t h a t ,  because of 
lack of su f f i c i en t  data ,  marine survival must be assumed t o  be constant .  
We know, however, t ha t  i t  i s  not constant and can vary grea t ly  from year to  
year.  The ea r ly  marine f r y  survival s tudies  are  intended t o  help improve 
the  fo recas t s  by providing an index of how much and why ear ly  marine pink 
salmon f r y  survival var ies  from year t o  year. 

This repor t  describes the  1986 return and presents the  1987 pink salmon 
forecast .  Specif ic  project  objectives include: 

1. Continue developing techniques and a h i s to r ica l  database t o  be used 
fo r  developing techniques f o r  accurate forecasts  of the  pink salmon 
re tu rns  t o  the  benefi t  of the  resource, fishermen, processors, and 
f i she r i e s  managers; 

2 .  Determine optimum escapement l eve l s  f o r  pink and chum salmon fo r  each 
stream with documented escapements in Southeast Alaska; 

3 ,  To measure abundance, d i s t r ibu t ion ,  and growth of pink and chum 
salmon f r y  in marine nursery areas associated with the  selected 
streams, and r e l a t e  t h i s  t o  abundance and survival of returning 
adul ts ;  

4. To measure changes in selected environmental parameters and t o  
determine i f  any re1 at ionship ex i s t s  between these parameters and 



pink and chum f r y  migrat ion t iming,  abundance and s i z e ,  and/or t h e  
subsequent abundance of  r e tu rn ing  a d u l t s .  

PINK SALMON FORECASTS 

Methods 

Returns t o  the southern and northern a r e a s  of  Southeast  Alaska have been 
f o r e c a s t  s e p a r a t e l y  because of d i f f e r e n c e s  i n  migra t ion  r o u t e s  and run 
t iming .  While t h e r e  a r e  d i f f e r e n c e s  i n  t h e  odd and even y e a r  r e t u r n s  we 
inc lude  a l l  yea r s  i n  t h e  r eg re s s ion  a n a l y s i s  because we only have 21 yea r s  
of  f r y  information and breaking i t  i n  h a l f  would l eave  t o o  l i t t l e  d a t a  f o r  
a meaningful a n a l y s i s .  

In 1986 we c o l l e c t e d  a number of s epa ra t e  d a t a  components f o r  t h e  f o r e c a s t  
inc luding  preemergent f r y  d e n s i t y  i n  48 streams i n  t h e  nor thern  d i s t r i c t s ,  
monthly a i r  temperatures  and p r e c i p i t a t i o n  information a t  seven s t a t i o n s  
regionwide, sp r ing  e s t u a r i n e  cond i t i ons  in  Tenakee I n l e t  i n  nor thern  South- 
e a s t  Alaska and in  f o u r  l o c a t i o n s  near  Ketchi kan, and d i s t r i c t  escapement 
l e v e l s  regionwide. Deta i led  d e s c r i p t i o n s  of t h e  preemergent f r y  d a t a  c o l -  
l e c t i o n  methods used were descr ibed  by Jones (1981).  

The f o r e c a s t s  were developed using mul t ip l e  l i n e a r  r eg re s s ions  with t h e  
app ropr i a t e  independent va r i  abl e s .  In northern Southeast  t h e  f o r e c a s t  
dependent v a r i a b l e  was t o t a l  r e t u r n ,  and t h e  independent v a r i a b l e s  were t h e  
preemergent f r y  index, average win te r  (November throught  February) a i r  
temperatures  and average a i r  temperatures  f o r  April  through June in  
nor thern  Southeas t  Alaska. The southern Southeast  f o r e c a s t  i s  t h e  r e s u l t  of 
using 22 y e a r s  of  d a t a  t o  f o r e c a s t  surv iva l  ( r e t u r n  per  index spawner).  
Independent v a r i a b l e s  u t i  1 ized  i n  t h e  r eg re s s ion  a n a l y s i s  i  ncl uded: 
average minimum win te r  a i r  temperatures  i n  southern Southeas t  A1 aska,  t h e  
d a t e  of t h e  c o l d e s t  15-day moving average win te r  tempera ture ,  and an 
e s t ima te  of escapement sex r a t i o s .  

Resul t s  

Pink salmon r e t u r n s  in  1986 exceeded expec ta t ions  in  t h e  southern d i s t r i c t s  
but  were d i sappo in t ing  in  most of t h e  northern a reas .  The 1987 f o r e c a s t  
i n d i c a t e s  reduced r e t u r n s  a s  a r e s u l t  o f  severe  over -winter  cond i t i ons  
during November and December of t h e  parent  yea r  (1985).  

1986 Forecast  Eva1 ua t i  on: 

The 1986 pink salmon r e t u r n  was good in  southern Southeast  Alaska but 
r e t u r n s  were d i sappo in t ing  in  t h e  northern d i s t r i c t s  with an es t imated  

, t o t a l  r e t u r n  t o  t h e  region of 63.0 mil l  ion ( a l l  harves t  and escapements a r e  
pre l iminary  d a t a ) .  Harvests in  t h e  region t o t a l e d  46.2 mi l l i on  (F igure  1 ) .  

In southern Southeast  Alaska, t h e  1986 f o r e c a s t  of 37.9 m i l l i o n ,  was 7 
mi 11 ion h igher  than any f o r e c a s t  s i n c e  1967. Prel iminary d a t a  i n d i c a t e s  
t h a t  t h e  r e t u r n  was 58.9 mil l  ion,  o r  13.6 mil l  ion above, t h e  upper end of 
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the forecast return range. The catch of 45.0 million was 5.7 million above 
the upper end of the forecasted catch range and 7.0 million above the 
previous a l l  time record catch made in 1936. 

The catch dis t r ibut ion of the 1986 return was very close to  expectations. 
Preseason projections indicated that  a t  l eas t  half of the southern 
Southeast Alaska catch would come from the West Coast of Prince of Wales 
Island in Dis t r ic t s  103 and 104 (Figure 2 ) .  Preliminary catch information 
indicates a catch from Dis t r ic t s  103 and 104 of 25.9 mill ion or 58% of the 
total  catch. The catch in Dis t r ic t  101 was expected t o  be similar to  that  
which occurred in 1985, b u t  the acutal catch was 12.3 million or 34% above 
the 1985 catch. The Dis t r ic t  102 catch was expected to  be higher than i t  
was in 1985; the actual catch of 5.3 million was over twice the 1985 catch. 
The 1.3 million harvest in Dis t r ic t s  105 through 108 was above 
expectations, however the escapement indices achieved in Dis t r ic t s  105 
through 108 were somewhat disappointing in view of the record set t ing 
return.  

While the 1986 forecast underestimated the actual southern Southeast return 
by 35%, i t  did contribute t o  an orderly fishery since i t  forewarned 
processors and management bi 01 ogi s t s  t o  expect an exceptional l y  1 arge 
return. The overall escapement index achieved in 1986 totaled 13.8 million. 
The Dis t r ic t  101 through 103 total  escapement index (Figure 3) reached 11.6 
million for  the f i r s t  time since 1960. The escapement index achieved in 
Dis t r ic t s  105 through 108 (Figure 4) in 1986 was 2 .2  million. 

In northern Southeast Alaska, the total  return in 1986 of 4.1 mill ion was 
composed of 2.9 million total  escapement and 1.2 million to ta l  harvest. 
This was a return g e r  spawner of on1 y 1.05 to  1.  This was we1 1 be1 ow pre- 
season estimates of 11.1 million and a return per spawner of 2.92 to  1.  

The 1984/85 egg to  f ry  survival in northern Southeast Alaska appeared t o  be 
above average based on the preemergent f ry index so, most probably, high 
mortality occurred in the period of early marine residence. Indications 
from the program in Tenakee (covered l a t e r  in t h i s  report) were that  the 
1985 early marine survival was one of the poorest since the early marine 
program was in i t ia ted  in 1977. 

Dis t r ic t s  with the poorest escapements in 1986 were Dis t r ic t  110, 111 and 
114 which, when combined, realized an average of only 34.1% of the 
escapement goal. Dis t r ic t  113 was a1 so below goal level s with 46.1% of t h i s  
goal. Dis t r ic t s  109 and 112 both reached the i r  established escapement goal 
1 eve1 s .  

1987 Forecast: 

The 1987 pink salmon return t o  southern Southeast Alaska i s  n o t  expected t o  
be as large as i t  has been in recent years. The 1987 prediction was made 
with the handicap of having the two most important variables (escapement 
and winter temperatures) outside of the range of anything experienced since 
statehood. In f ac t ,  there are several ways of comparing the winter condi - 
t ions which indicate the winter of 1985-86 was the most severe winter since 
local record keeping was in i t ia ted  in 1950. Figures 5 and 6 portray the 
re la t ive  severity of winter conditions from 1950 through 1986. The figure 



Figure 2 .  Southeastern A1 aoka regulatory dis tr ic ts  and the 1 ocation of 
Penakee Inlet,  S i  tka Sound, and Cholmondeley Sound. . . 
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is a stacked bar graph with 7-day moving average temperature in degrees 
Fahrenheit on the bottom and 14-day moving average precipitation in 
millimeters on the top; the annual time period is 1 November through the 
end of February. Each daily data point is an average of recordings from 
weather stations at Annette, Beaver Falls, Ketchikan, Petersburg, and 
Wrangell. The winter of 1985-1986 was one of only 6 winters since 1950 in 
which the total of temperature in degrees Fahrenheit and precipitation in 
mi 11 imeters fell be1 ow ten. 

Regression analysis indicates that the date of the cold spell is also 
important with lower survival occurring in years when the cold spell hits 
earlier. in the season. The cold spell in 1985-1986 was the earl iest on 
record. 

The exceptional escapement index obtained in 1985 of 12.3 million (3 mil- 
l ion higher than anything achieved since statehood) is responsible for 
keeping the expected 1987 return above disaster levels. It is possible that 
the regression analysis utilized for the 1987 prediction over-estimated the 
influence of escapements and underestimated the influence of environmental 
conditions. Consequently, if there is an error in the 1987 prediction it is 
expected to be in the direction of overestimating the return. 

The distribution of the $987 return will be similar to that which occurred 
in 1979 with a very poor return to District 101 and the overall run looking 
extremely weak until well into the season. Early marine studies conducted 
in Behm Canal during the spring of 1986 documented very low pink salmon fry 
abundance. If the run materializes as expected, the fishing time allowable 
in District 104 will have to be restricted relative to recent years. This 
should result in greater than average numbers of fish available for harvest 
in Districts 102, 105, 106 and 107. The majority of the 1987 catch is 
expected to come from District 103. 

In northern Southeast Alaska, the forecast point estimate sf 9.7 million 
represents a return per spawner of 1.1 which is below average for the 
recent 19 years. A severe cold snap in 1 ate November and early December 
1985 had a noticeable impact on overwinter survival. Not only were 
temperatures at record low levels for over three weeks, there was virtually 
no snow cover during the period to help insulate the streams and freezing 
probably penetrated deeper than it would have otherwise. Once the cold 
period ended, the temperatures rose rapidly, precipitation was very heavy, 
and the resulting scouring caused by large blocks of ice being swept out 
caused additional mortality. Preemergent fry values in March of 1986 were 
the lowest since 1981, reflecting the severity of the winter conditions. 

Escapements in all districts were at, or near, the best levels since 1960 
which should have helped to mitigate some of the effects of the extreme 
weather losses and because there will have -been some additional production 
from areas that normally do not have any spawning. 

District 109 had 1.3 mill ion escapement (Figure 7) or 16% of the total for 
northern Southeast Alaska but the raw premergent fry index was just above 
'average for the recent 20 year average. Red Bluff Bay had by far the best 
fry index in this district but it was well below the value for the past 2 
years. Some levels of harvest are expected from this district. 





Dis t r ic t  preemergent f ry  values for  Distr ic t  110 through 112 were a l l  below 
the 1966 - 1986. average. In Distr ic t  110 the stream with the best f ry  index 
was Glen Creek which had a fry index that  just exceeded the recent 10 year 
average. In Dis t r ic t  111 fry values were a l l  well below those experienced 
in the recent three years. Dis t r ic t  112 had strong f ry  indexes in only 
three of the 22 study areas, Lake Florence, Clear River in Kelp Bay and 
Seal Bay in Tenakee In le t .  Escapements were very strong in a l l  three 
d i s t r i c t s ,  however, and some harvest i s  also expected from these d i s t r i c t s .  

In Dis t r ic t  113, escapements were strong (Figure 8) as in the other d is -  
t r i c t s  b u t  f ry  values were generally well below those for  the l a s t  two 
returns.  Peril S t r a i t s  had escapements that  were over 200 thousand below 
goal levels  and the f ry  index was the lowest since 1981 so 1 i t t l e  harvest 
i s  expected from these systems. The outer coast, however, had very strong 
escapements, total ing 2.3 mill ion, or 28% of the total  northern Southeast 
Alaska escapement. Fry values, while not exceptional, were not as bad as 
expected and harvestabl e surpluses are def ini te ly expected from the outside 
coast. 

Dis t r ic t  114 had escapements in the parent-year of 581,000 but overwinter 
survival was poor, and the resulting raw fry index of 56.1 was the lowest 
since 1976. L i t t l e  harvestable surplus i s  expected in t h i s  d i s t r i c t .  

EARLY MARINE SURVIVAL STUDIES 

Tenakee In1 e t  

In 1986 the early marine survival studies were continued in the Tenakee 
Inlet  area but only during the month of May as funds and personnel were n o t  
available t o  operate the project during April. 

Met hods : 

Tenakee Inlet  monitoring of f ry  populations and monitoring physical para- 
meters was conducted in 1986. As a resu l t  of personnel and funding reduc- 
t ions in 1985, pink and chum salmon fry migrating from the Kadashan River, 
which drains into Tenakee Inlet  (Figure 9), were not sampled in 1986. This 
was the second year in the 11-year study that  we were not able to  monitor 
outmigration timing in Kadashan River. 

Fry abundance in Tenakee Inlet  was monitored a t  leas t  once each week by 
conducting visual surveys (Jones e t  a l .  1982) along an index transect a t  
Cannery Point (Figure 9).  Other transects monitored on a regular b u t  l ess  
frequent basis included .Trap Bay, Corner Bay, and the Tenakee Boat Harbor. 
Fry were counted by one person wearing polarized sun glasses and standing 
in the bow of a 4 m sk i f f .  The sk i f f  was driven along the shore1 ine in 
water as shallow as possible, a t  speeds less  than 6 knots, and numbers and 
locations of f ry  were recorded d i rec t ly  on maps a t  the time of observation. 
When the species composition of schools of f ry could not be determined 
visually,  or when fry samples were needed for  growth  determination, a dip 
net or beach seine was used to  col lect  the f ish for  ident i f icat ion or 
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Figure  9. Major f r y  c o l l e c t i o n  s i t e s ,  p r i i i~a ry  and secondary oceanographic  

s t a t i o n s ,  and t h e  l o c a t i o n  o f  Cannery P o i n t ,  Tenakee I n l e t ,  
Apri l  -June 1986. 



preservation. The beach seine measured 38.5 m long by 1.8 m deep, with a 
uniform rectangular mesh of 3 . 2  x 6.4 mm. 

Fry were regularly collected during day1 ight hours from several 1 ocati ons 
in Tenakee In le t ,  including Cannery Point. Based on the resu l t s  of the 1984 
gear and day-night sampling comparisons, i t  i s  f e l t  t ha t  beach seine used 
during daylight hours provides the best cross section of the f ry  population 
present. 

Tenakee In le t  water temperatures, s a l i n i t i e s  and c l a r i t y  (secchi disc  read- 
ings) were monitored a t  leas t  once per week from May 1 through June 4 a t  
the primary and secondary oceanographic s ta t ions shown in Figure 9. Temper- 
atures and s a l i n i t i e s  were measured with a Beckman RS5-3 temperature/ 
salinity/conductivity meter with a 15 m probe. Recordings were taken a t  1-m 
intervals  from the surface down to  10 meters. Water c l a r i t y  was measured 
with a 20 cm diameter secchi disc .  

Temperatures and s a l i n i t i e s  were taken a t  depth of 2 m. Readings a t  t h i s  
depth are more s table  than a t  shallower readings yet s t i l l  well above the 
thermocline~halocline and, therefore, quite representative of waters inha- 
bited by f ry .  Readings were taken from the surface to  10 m depth t o  insure 
that  the thermocl ine/hal ocl ine was be1 ow 2 meters. 

Results : 

The peak number of pink salmon fry observed in Tenakee Inlet  in 1986 was 
1.5 million. No chum salmon fry were ever visually identified from the boat 
during the searches for  schools to  sample for  lengths and weights. 'Never- 
theless ,  chum fry were collected, mostly in beach seines, in association 
with pink salmon fry.  This reinforces the previously documented unreliabi- 
l i t y  of visual estimates for  identifying chum f ry  in large schools of mixed 
species (Jones e t  a l .  1982, Thomason and Jones 1985). 

Pink salmon f ry  sampled in Tenakee Inlet  increased from an average l'ength 
and weight of 32.7 mm and 238.3 mg, respectively, on 1 May to  41.4 mm and 
553.5 mg on 27 May for  an average growth ra te  of 0,33 mm per day in length 
and 12.1 mg per day in weight. Chum salmon fry grew from an average length 
and weight of 38.6 mm and 453.1 mg, respectively, on May 1, t o  50.7 mm and 
736.5 mg on 27  May for  an average growth ra te  of 0.47 mm per day in length 
and 10.9 gm in weight. 

We computed the average pink fry fork length in May for  1977-1986 in 
Tenakee Inlet  (Table 1) and compared i t  with the subsequent total  adult 
pink salmon return per spawner ("return" i s  the escapement to  a l l  major 
spawning streams plus the commercial catch in Subdistrict  112-41 and 112-45 
of Tenakee In le t ) .  We found a significant* positive re1 ationship between 
these parameters ( r  = 0.667, P = 0.05, n = 9) .  Thus, - i t  appears that  the 
average length of pink fry in Tenakee Inlet  in May can continue t o  be used 
to  estimate survival of the fsllowing year's return of adult pink salmon 
with a high degree of confidence (Jones e t  a l .  1983, Thomason and Jones 
1985). 

We were concerned about n o t  having a total  harvest figure for  the Tenakee 
Inlet  stocks because some s f  the Tenakee Inlet  bound pinks are intercepted 



Table 1.  Pink salmon r e t u r n  per  spawner (R/S) and p r i o r  y e a r s  
f r y  f o r k  length  in  May, Tenakee I n l e t ,  f o r  1978-86 a d u l t  
r e t u r n  yea r s .  

Subdis t  Tenakee Estimated Parent  May 
41-45 I n l e t  41-45 Year Tenakee NSE - 1-20 

Harvest Escapement Return Escapement Rtn/Sp Rtn/Sp Length 



in f i s h e r i e s  in upper Chatham and inner Icy S t r a i t s .  We, therefore ,  t r i e d  
using overall survival f o r  northern Southeast A1 as ka as a potent i a1 l y  
be t t e r  indicator  of overall brood year survival .  The resu l t ing  corre la t ion 
( r  = 0.852, p = 0.01, n = 9) was exceptionally high. The high corre la t ion 
may r e s u l t  in par t  from the  strong corre la t ion ( r  = 0.579, p = 0.01, n = 
21) between average winter a i r  temperatures and average spring sea surface 
temperatures. Median f r y  lengths in May, therefore ,  are  probably a r e f l ec -  
t ion  of not only marine conditions but a lso  of winter sever i ty  because 
spring marine temperatures are  so highly corre la ted with over-winter 
temperatures. 

We a l so  plot ted t he  annual peak counts of pink f r y  in Tenakee I n l e t  f o r  
1977-85 against  the  resu l tan t  t o t a l  adult  re turns  t o  the In l e t  f o r  1978-86 
(catch from Subdi s t r i c t s  42 and 45, plus escapements t o  a1 1 In1 e t  systems). 
We found a strong,  posi t ive  re la t ionship  which strengthened our f indings 
from previous years (Thomason and Jones 1985, Jones e t  a1 . 1983). The r-  
value of 0.78 i s  s ign i f ican t  a t  the  95% confidence level (Sokal & Rohlf. 
1969) . 
Sample s i ze s  by week were checked t o  see i f  sample in tens i ty  was 
su f f i c i en t ,  and we found t ha t  a f t e r  the  middle of May the  numbers need t o  
be increased from 400 per week t o  a minimum of 500 per week t o  insure 
adequate numbers of f r y  in each length category. 

During the  shoreline t ransec t s  in 1986 we saw more coho smolt than ever 
before. Several schools were observed t h a t  exceeded 150 smol t in .areas s f  
pink salmon f r y  concentrations apparently feeding on the  pink f ry .  We were 
unable t o  capture any with the  small se ine  we had avai lable  so no stomachs 
could be examined f o r  content. In a typical  year we saw very few schools of 
coho salmon and they seldom exceed 10-15 smolt. In 1986, l a rge  coho schools 
were observed on each of t he  four major t ransects .  

While water temperature and level data from Kadashan River were collected 
too infrequently t o  be useful ,  weekly temperature and s a l i n i t y  observations 
were made in Tenakee In l e t .  The average water temperature and sal  i n i t y  in 
Tenakee In l e t  in May was 9.0°C and 26.14 ppt, respectively (Appendix Table 
5 ) .  Average surface temperature in the  In l e t  increased from 8.4OC on 1 May 
t o  10.9°C on 4 June. The weekly trend was s tead i ly  r i s ing  temperatures with 
t he  exception of t he  t h i r d  week of the  study (May 2Q-21) in which the 
temperatures dropped s ign i f ican t ly ,  probably in response t o  a s e r i e s  of 
storms passing through the area with associated high winds and r a in .  

S a l i n i t i e s  a l so  responded t o  the  storms with no decrease in an otherwise 
steady trend of declining s a l i n i t i e s .  Normally, the  halocline s e t s  up as 
spring progresses and s a l i n i t i e s  drop as  spring snow melt runoff d i l u t e s  
the  r e l a t i ve ly  s t ab l e  water column. The wave action from periodic storms 
d i s tu rb  the  halocljne and mix the  stronger sub-surface water with the  upper 
layers  which temporarily increases s a l i n i t i e s  as seen during the  week of 
May 21.  . 



Conclusions and Recommendations: 

The implications of our 1986 r e s u l t s  and our recommendations f o r  the  ear ly  
marine survival s tudies  of pink and chum salmon in Tenakee In l e t  are  as 
fol1ows: 

1. The strong re la t ionship  between average pink salmon f r y  length in 
May and subsequent adult  return per spawner i n  Tenakee I n l e t ,  f i r s t  
noted f o r  1977-82 data (Thomason and Jones 1985), was fu r ther  
ver i f i ed  w i t h  the  addition of 1985 fry/1986 adul t  return data.  The 
pos i t ive  re1 at ionship between pink f r y  survey counts and subsequent 
t o t a l  adul t  re turns  was strengthened with the  addit ion of 1986 
da ta ,  narrowly missing s ignif icance a t  P = 0.05 f o r  the  1978-86 
adul t  return years.  These re la t ionships  are  being looked a t  c losely  
in  other  pink f r y  rearing areas in Southeast Alaska w i t h  the  hope 
t h a t  they can be incorporated in to  the  pink salmon adul t  
forecast ing process. 

2 .  I t  i s  f e l t  t h a t  because of the  high posi t ive  cor re la t ions  between 
May f r y  lengths in Tenakee and the  overall NSE brood years survival 
t h a t  addit ional  areas should be sampled f o r  f r y  s i z e  from l a t e  
April through ear ly  June. The longer sample period will  insure t ha t  
adequate samples a re  taken through the  c r i t i c a l  period of ea r ly  
marine residence, and additional areas a re  needed t o  ver i fy  the  
re1 a t ionship  in  general .  

3 .  Tests on samples s izes  from the  1986 data  indicate  t h a t  f r y  samples 
taken a f t e r  mid-May need t o  be l a rger  t o  insure adequate f r y  
numbers in each length category. 

4. The influence of freshwater stream runoff on temperature and 
s a l i n i t y  readings taken within 400 m of the  mouth of a freshwater 
stream a t  mid t o  low t i d e  emphasizes the  necessi ty t o  keep the  
base1 ine temperature-sal in i  t y  s t a t i ons  located a t  l e a s t  800 m 
offshore.  I t  appears t h a t ,  even i n  mid-inlet ,  some of the  var ia t ion 
in temperature and s a l i n i t y  readings a t  the  same s t a t i on  can be 
a t t r i bu t ed  so le ly  t o  the  influence of t i d a l  f lux.  This means t ha t  a 
l imited number of readings a t  the  established s t a t i ons  probably 
have l i t t l e ,  i f  any, meaning. The same s t a t i ons  need t o  be sampled 
a t  l e a s t  once per day on a continuous basis  f o r  a period of several 
weeks in order t o  a r r i ve  a t  a meaningful average temperature and 
s a l i n i t y .  

5. O u r  f indings t ha t  f r y  counts continue t o  vary l e s s  within days than 
between days lends fu r ther  evidence t o  the  va l i d i t y  of these counts 
as  indices of f r y  abundance. The f ac t  t ha t  somewhat higher f r y  
counts a re  associated with higher t i d e  l eve l s  needs t o  be 
incorpof-ated as a standard survey requirement. The area between 
t i d e  l eve l s  has l e s s  algae growth and, as a r e s u l t ,  tends t o  be 
l i g h t e r  in color which makes f r y  ea-sier t o  see  and count. 

Ketchi kan Area . 
Early marine survival s tudies  in the Ketchikan area continued fo r  the  ninth 
year i n  1986. Studies conducted from 1976 through 1978 were centered in 



Cholmondeley Sound (Jones 1982). The program was r e i n i t i a t e d  i n  1981 with 
t h e  s tudy a rea  expanded t o  inc lude  Moira Sound, Boca de  Quadra, and Smeaton 
Bay. Since 1981, t h e  emphasis of t h e  s tudy  has been t o  ob ta in  f r y  samples 
from marine nursery  a reas  i n  t h e  hope of  f i nd ing  a r e l a t i o n s h i p  between f r y  
s i z e  o r  cond i t i on  and e a r l y  marine surv iva l  f o r  use i n  improving f o r e c a s t s .  
In a d d i t i o n ,  1985 and 1986 s t u d i e s  included a cursory  i n v e s t i g a t i o n  on t h e  
impact of l a r g e  s c a l e  r e l e a s e s  of hatchery coho on t h e  wild s tock  pink and 
chum salmon popula t ions  of t h e  a r ea .  Budgetary c o n s t r a i n t s  caused by 
inc luding  t h e  coho s tudy i n  t h e  e a r l y  marine program n e c e s s i t a t e d  dropping 
Moria Sound from t h e  e a r l y  marine program in  1986. 

Methods : 

The t iming and abundance of  outmigrant f r y  from Sunny (102-40-87), Nigel ius  
(101-45-94),  and S p i t  (101-45-75) Creeks was monitored from 30 April  
through 10 June using a 0.45 m by 0.9 m fyke n e t  placed t o  sample a column 
of water  0.45 m wide. Graphs of outmigrant t iming and r e l a t i v e  abundance 
were made by assuming an outmigrat ion of zero on 3 March and 23 June.  This  
was done i n  an at tempt  t o  s t anda rd ize  outmigrant magnitude s i n c e  beginning 
and ending fyke n e t t i n g  periods o f t e n  d id  not  inc lude  t h e  e n t i r e  
outmigrat ion period.  The index of  re1 a t i v e  abundance was obtained by 
c a l c u l a t i n g  t h e  a r ea  under t h e  outmigrat ion curve r a t h e r  than summing t h e  
ca t ches  because t h e  number of samples va r i ed  g r e a t l y  between y e a r s .  

The marine f r y  c o l l e c t i o n  technique was changed in  1986 from n igh t  
d ippne t t i ng  t o  d a y l i g h t  beach se in ing .  The change was made a f t e r  comparison 
of f r y  c o l l e c t e d  by beach s e i n e  and d i p  n e t  i nd ica t ed  t h a t  d i p  n e t t i n g  was 
a s i z e  s e l e c t i v e  cap tu re  technique when compared t o  beach se in ing  (Jones 
1986).  The beach s e i n e  used in  1986 was 38 m long by 1 .8  m deep, with a 
uniform mesh of  3 .2  by 6.4 mm. No method was found t o  c o r r e c t  f o r  t h e  
d i f f e r e n t  c o l l e c t i o n  techniques.  Fry samples c o l l e c t e d  f o r  length  weight 
a n a l y s i s  from both f r e s h  water  and marine a reas  were preserved in  a 10% 
buffered  (sodium bora t e )  formal i n  s o l u t i o n .  The f r y  were measured and 
weighed approximately s i x  months a f t e r  c o l l e c t i o n .  

Est imating f r y  abundance along premeasured t r a n s e c t s  was added t o  t h e  s tudy 
in 1986. Those a reas  which were known t o  be important nursery  a reas  from 
p a s t  y e a r s  obse rva t ions  were s e l e c t e d  a s  t r a n s e c t  l o c a t i o n s  (F igure  1 0 ) .  
Fry numbers were es t imated  by a person wearing po la r i zed  sung la s ses ,  
s tanding  i n  t h e  bow of  a 5.2 m s k i f f  while  i t  t r a v e l e d  a t  i d l e  speed along 
t h e  s h o r e l i n e .  

A coho preda t ion  s tudy was conducted i n  1985 and 1986 t o  e s t ima te  t h e  
impact of l a r g e  numbers of hatchery f r y  on wild s tock  pink salmon popula- 
t i o n s  i n  West Behm Canal. The s tudy was centered  in  t h e  Neets Bay a r e a  i n  
1985 (F igure  10 ) .  Rearing coho were captured with a 38 m by 1 .8  m beach 
s e i n e ,  In 1986 t h e  s tudy a r e a  was expanded t o  inc lude  Car ro l l  I n l e t  and 
r e a r i n g  king salmon were a l s o  sampled t o  determine t h e  e x t e n t  of t h e i r  
p reda t ion  on pinks and chum. The beach s e i n e  used t o  cap tu re  t h e  coho and 
king salmon in 1986 was 76 m by 1 .8  m. In add i t i on ,  a commercial s e i n e r  
with an anchovy s e i n e  (100 fathoms by 10 fathoms) was u t i l i z e d  t o  c o l l e c t  
coho and king salmon in 1986. Fry captured were preserved in  10% formal in  
s o l u t i o n ,  buf fered  t o  a pH of 7 ;  formalin was a l s o  i n j e c t e d  i n t o  t h e  



Figure 10.Map of e a r l y  marine s tudy  a r e a s  and t r a n s e c t  l o c a t i o n s  i n  sou thern  Southeast  
Alaska. 
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stomach cavi ty  t o  ha l t  digestion.  All length measurements were from t i p  of 
snout t o  fork of t a i l .  

Results and Discussion: 

The pink salmon outmigration from Sunny Creek in 1986 was already well 
underway a t  the  time of the  f i r s t  fyke net s e t  on 30 April .  I t  peaked l e s s  
than one week l a t e r  on 7  May (Appendix Table 6 ) .  The date of peak outmigra- 
t ion  and date of 50% outmigration was about average f o r  the  1976 through 
1986 time period (Figure 11).  The index of r e l a t i v e  abundance fo r  chum 
salmon of 19,288 was the  highest of the  study period, while t h a t  f o r  pinks 
of 94,275 was almost three  times higher than the  previous high of 32,557 in 
1977. The data  p r io r  t o  1985, however, can not be d i r e c t l y  compared t o  1985 
and 1986 s ince  a  f i s h  ladder was i n s t a l l ed  in 1984 which opened up addi- 
t i  onal spawni ng area.  

Length frequency d i s t r ibu t ions  of f r y  collected in the  marine nursery areas 
during the  ear ly  May (1  May through 14 May) and l a t e  May (15 May through 31 
May) time periods are  presented in Figures 12 & 13. I t  should be s t ressed 
t ha t  u t i l i z i n g  a  beach se ine  in 1986 may have affected the  length frequency 
d i s t r ibu t ion  of f r y  r e l a t i ve  t o  p r io r  years because of the  change in the 
col lect ion technique (Jones 1986). I t  i s  in te res t ing  t o  note, however, t ha t  
the  frequency d i s t r ibu t ion  of f r y  collected in ear ly  May 1986 i s  s imi la r  t o  
those col l  ected in  1982. The anomaly in 1982 was be1 i  eved t o  be caused by 
the  l a t e  outmigration in t ha t  year. I f  sampling had been conducted in 1986 
pr io r  t o  April 30, i t  i s  possible t he  outmigration curve would have more 
c losely  resembled t h a t  which occurred in 1977, 1982 and 1983 with very low 
outmigration magnitudes un t i l  a  few days before t he  peak (Figure 11) .  I t  i s  
be1 ieved the  above may have occurred because of the  s imi l a r i t y  in length . 
frequency d i s t r ibu t ions  between 1982 and 1986 (Figure 12) .  Consequently, 
the 1986 pink salmon outmigration index may be exaggerated, and the  date  of 
50% outmigration may have occurred l a t e r  than indicated in Figure 11. The 
opposite extreme in outmigrant timing occurrecl in 1981 and t ha t  was a lso  
the  year in which f r y  exhibited the  g rea tes t  variat ion in length during 
ea r ly  May. 

The length frequency d i s t r ibu t ion  and number of pinks consumed per coho in 
1985 i s  presented in Figure 14. The Neets Bay Hatchery released 2.1 million 
coho on 1  June; consequently, the  coho captured during the  22 May through 
29 May time period were a l l  wild stock coho. Those coho captured during the  
3  June through 11 June period were both wild and hatchery, although from 
the  length frequency d i s t r ibu t ion  i t  would appear the  vast  majority were 
wild stock. Two possible explanations f o r  the  small number of hatchery coho 
in the  catch are  t ha t  the hatchery coho rapidly departed the  area or  t ha t  
the  net  was s i z e  se lec t ive .  Observations during the  study suggested the  net 
was an inef fec t ive  means of capturing coho as on numerous occasions water 
hauls (no coho captured) were made in areas where coho had been observed 
jumping immediately p r io r  t o  the  s e t .  

The lower graph on Figure 14, portrays separate length frequency d i s t r i  b u -  
t ions  fo r  wild stock and hatchery coho captured with the  beach seine.  I t  
includes only those coho captured a f t e r  the  hatchery re lease .  -The c l a s s i f i -  
cation of hatchery verses wild i s  based on scale  pa.ttern analysis  with wild 
stock defined as a l l  two-check coho and one-check coho with 12 or  fewer 
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F igure  11. Pink and chum salmon ou tm ig ra t i on  from Sunny Creek 1976 through 
1 986. 



Figure 11. ( C o n t i n u e d ) .  
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1984 N=885 AVE. =39.9 
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l eng th  i n  millimeters l e n g t h  in millimeters 
F i g u r e l e  Length frequency d i s t r i b u t i o n  o f  pink salmon f r y  c o l l e c t e d  i n  e a r l y  

marine s tudy a r ea s  of  sou thern  Southeas t  Alaska,  May 1 t o  May 1 4 .  
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~ i g u r e l 3 .  Length frequency d i s t r i b u t i o n  o f  pink salmon f r y  c o l l e c t e d  i n  e a r l y  
marine s tudy  a reas  of southern Southeast  Alaska, May 15 t o  blay 31. 
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F igu re  14. Coho l e n g t h  frequency and number of p inks  consumed per  coho captured 
d u r i n g  the  1985 s tudy  near Neets Bay. 



circul  i  t o  the  f i r s t  check. A sample of wild stock coho from McDonald Lake 
was used as a known wild stock sample. Unfortunately, no known hatchery f r y  
scales  were avai lable  and consequently the  accuracy of the  method can not 
be evaluated. The f igure  suggests t ha t  the net was not e f f ec t i ve  fo r  
capturing l a rge r  coho (150 t o  190 mm.). The average s i ze  of hatchery coho 
a t  re lease  was 150 mm,  consequently, the  net was apparently se lec t ive  
against  both hatchery and l a rge r  wild stock coho. 

Figure 14 a lso  suggests t ha t  hatchery coho u t i l i z e  pink f r y  t o  a l e s s e r  
degree than wild stock cohos; wild stock cohos had consumed 0.36 pinks per 
coho while hatchery coho had consumed 0.06 pinks per coho. Differences in 
the  number of f r y  consumed per coho may have been a function of sample 
s izes  more than any real  difference in feeding behavior between hatchery 
and wild stock coho. The 1 argest  sample of the  study period was on 3 June 
when 64 coho were captured; 29 were hatchery or igin ,  25 wild stock and 10 
not cl ass i  f i ed  do t o  1 ack of readable scales  (Tab1 e 2 ) .  The number of f ry  
consumed per coho during t ha t  sample day was the  lowest of the  study period 
f o r  both hatchery (.03 f r y  per coho) and wild stock (.08 f r y  per coho). 
Sampling during the  remainder of the  study resul ted in capturing an addi- 
t ional  46 coho's. Forty one were wild stock which had consumed .46 pinks 
per coho, only 5 hatchery coho were captured a f t e r  3 June 1 of which had 
consumed a pink. Consequently, a large  par t  of the  di f ference i n  f r y  con- 
sumption on Figure 14 i s  the  r e s u l t  of having 85% of the  t o t a l  hatchery 
sample and only 38% of the  wild stock sample come from a day and area when 
nei ther  wild stock nor hatchery coho were relying heavily on pinks as a 
food source. 

A study conducted by Bori Q l l a  and reported on by John Omerongen (Omerogne 
1987) suggests t h a t  no great  differences in feeding behavior should be 
expected between hatchery and wild stock cohos. They reported t ha t  hatchery 
reared coho possessed an "eas i ly  awakened genetic predisposit ion t o  captur-  
ing l i v e  prey". Olla found t ha t  hatchery coho were as practiced as they 
were ever going t o  be a t  capturing l i v e  prey a f t e r  only 2 h experience, 

Sampling in 1986 ver i f ied  t ha t  the  net used in 1985 was se lec t ive  fo r  
smaller sized srnolt (Figure 15).  In a l l  cases the  average s i ze  of salmon 
captured in the  anchovy seine was s ign i f ican t ly  g rea te r  than the  average 
s i ze  of salmon captured in the  beach seine.  The s i ze  s e l e c t i v i t y  of the 
beach se ine  in 1985 was probably even grea te r  than 1986 s ince  the  length of 
the  beach seine was doubled f o r  the  1986 sampling. 

The number of Pry consumed per coho were very s imilar  in the  1985 and 1986 
beach seine samples. Prerelease (wild stock) coho captured by beach seine 
had consumed 0.65 and 0.68 f r y  per coho in 1985 and 1986 respect ively .  
Post hatchery re lease  (wild stock and hatchery) coho captured by beach 
seine had consumed 0.21 and 0.16 f r y  per coho in 1985 and 1986 
respectively,  but the  number of pink salmon present in 1985 was many times . 
grea te r  than in 1986. A1 though the  exact magnitude of the di f ference in f ry  
dens i t i es  i s  unknown, the  return from 1985's outmigration was over 5 times 
g rea te r  than the  return from 1986's outmigration. The number of coho 
released from Neets Bay in 1985 and 1986 was almost ident ical  a t  2 .1  and 
2 . 3  mil l ion,  respectively.  There i s  no reason t o  believe the  population of 
wild stock coho was s ign i f ican t ly  d i f f e r en t  over t he  two years.  No 
information i s  avail able t o  estimate the  re1 a t ive  abundance of a1 t e rna te  



T a b l e  2. P e r c e n t  of C ~ h o  C o n s u m r n g  Fry b y  At-ea. 
Date, a n d  S t o c k  C l r i g i n  

Number o f  T o t a l  Z o f  
S t o c k  O r i g i n  Number Coho H i t h  Number Coho  F r y  A v e r a g e  

o r o f  a t  L e a s t  o f  F r y  R i t h  P e r  f o r  
Date  L o c a t i o n  Coho  One F r y  Consumed F r y  Coho  T i m e  P e r i o d  

B u s h y  P o i n t  
1 mile s o u t h  
B u s h y  P o i n t  

46 .62 1 
t . 65 f r y /  

70 .70 1 c o h o  

B u s h y  P o i n t  
I mile s o u t h  
B u s h y  P o i n t  

06 .06 1 
( .06 f r y /  

0 0 I c o h o  

B u s h y  P o i n t  
1 mile s o u t h  
Neets Bay  

B u s h y  P o i n t  
1 mile s o u t h  
T r a i t o r s  

50 ..60 1 . 4 3  f r y /  
I 
I c o h o  

0 0 I 
1 
I 
I 

0 0 I 
55 .55 : 

- 1  ------------- 
03 . 03 1 . 06 P r y /  
20 .20 f C Q ~ O  

_ I  ------------- 
56 .65 1 
08 .08 1 .36 f r y /  
41 - 4 6 1  c o h o  

-I - -- --- - - - - - - - 

1 mile n o r t h  
Neets Bay 
B u s h y  P o i n t  

H a t c h e r y  
H a t c h e r y  

R i l d  
R i l d  
R i  1 d  
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Figure 15. Coho and king salmon length  frequency and number o f  pink salmon 
captured during t h e  1986 s tudy  near  Neets Bay. 

-29- 



prey organisms in  1985 and 1986. Information on stomach f u l l n e s s ,  however, 
sugges ts  t h a t  t h e  coho were l e s s  well fed in  1986 than 1985. Stomach 
f u l l n e s s  was es t imated  a s  percent  f u l l  a t  t h e  t ime of  d i s s e c t i o n .  The 
r e s u l t s  i n  1985 showed an average f u l l n e s s  index of  0.65 while  i n  1986 t h e  
index was 0.42. These d a t a  suggest  t h a t  t h e  coho may be a c t i v e l y  seeking 
ou t  pinks r a t h e r  than preying on them in  a d e n s i t y  dependent f a sh ion .  

Di f fe rences  i n  t h e  number of  f r y  consumed per  coho shown in  Figure 15 could 
be t h e  r e s u l t  o f  d i f f e r e n c e s  i n  d a t e  o r  a r ea  of  cap tu re .  Two d i f f e r e n t  
h a b i t a t  types  were sampled. The beach s e i n e  was only e f f e c t i v e  sampling 
along shal low r e l a t i v e l y  g e n t l y  s loping  shore1 i n e s ;  while  t h e  achovy s e i n e  
r equ i r ed  s t e e p  almost v e r t i c a l l y  wal led s h o r e l i n e s  t o  i n s u r e  t h e  10 fathom 
deep n e t  d id  not  t a n g l e  on t h e  bottom. Unfortunately,  very 1 i t t l e  over lap  
i s  p re sen t  i n  t h e  two sample techniques s i n c e  a commercial s e i n e r  was not 
a v a i l a b l e  u n t i l  11 June and beach se in ing  became i n e f f e c t i v e  a f t e r  
mid-June. 

Consequently, i t  i s  no t  poss ib l e  t o  determine i f  a r ea  of  cap tu re  had any 
a f f e c t  on t h e  pinks consumed per  coho parameter.  I t  does appear t h a t  t h e  
d a t e  of  cap tu re  s t r o n g l y  in f luences  t h e  number of  pinks consumed. In both 
1985 and 1986, coho captured in  beach s e i n e s  were r e l y i n g  more heavi ly  on 
pinks a s  a food source e a r l y  i n  t h e  sample period than they  were l a t e  in  
t h e  sample per iod .  I f  t h e  coho caught i n  1986 by t h e  anchovy s e i n e  a r e  
broken i n t o  t ime per iods  t h e  r e s u l t s  a r e :  11 June,  4 pinks were consumed by 
42 coho; on 19 June,  1 pink was consumed by 87 coho; and on 28 June,  no 
pinks were consumed by 1.2 coho. 

The king t o  coho r a t i o  p re sen t  i n  t h e  anchovy s e i n e  ca tch  suggested t h a t  
c o h ~  were depa r t ing  t h e  a r ea  before  t h e  kings.  A t o t a l  of 42 coho and 3 
kings were captured during t h e  f i r s t  day of anchovy s e i n e  sampling on 11 
June, f o r  a r a t i o  of 14 coho t o  each king. This  was probably somewhat 
exaggerated s i n c e  problems with t h e  power s k i f f  r e s u l t e d  in  s e t s  being made 
c l o s e r  t o  shore  than was t h e  ease  in  t h e  l a s t  two sample days. The sample 
from 19 dune, contained 87 coho and 37 kings f o r  a r a t i o  of 2.35 t o  1 ;  
which was very c l o s e  t o  t h e  ac tua l  r e l e a s e  r a t i o  of 2.53 t o  1. Sampling 
dur ing  t h e  l a s t  day on 28 June r e s u l t e d  i n  a ca tch  of 12 coho and 69 kings 
f o r  a r a t i o  ~f 0.17 cohos per  king salmon. 

The information c o l l e c t e d  in  1986 i n d i c a t e s  t h a t ,  a t  l e a s t  i n  y e a r s  of  low 
pink salmon abundance, king salmon a r e  not  important p reda to r s  on pinks.  A 
t o t a l  of 121 kings were c o l l e c t e d  and only 1 was found t o  con ta in  a pink 
salmon. That king was a coded wire  tagged (CWT) f i s h  r e l ea sed  from t h e  Deer 
Mountain Hatchery in  Ketchikan. Of t h e  kings captured ,  19 were tagged. 
Eight of t h e  19 were from t h e  Deer Mountain Hatchery which r e l eased  a t  
t agging  i n t e n s i t i e s  of from 99% t o  j u s t  over  50% depending on t h e  t a g  l o t s .  
Nine of t h e  r ecove r i e s  were from Whitman Lake f a c i l i t y  (nea r  Ketchikan) 
which r e l eased  a t  tagging i n t e n s i t i e s  s i m i l a r  t o  Deer Mountain. Two were 
from t h e  Neets Bay f a c i l i t y  i n  West Behm Canal which r e l ea sed  a t  tagging 
i n t e n s i t i e s  of approximately 25 t o  1 .  Although t h e  sample s i z e s  a r e  smal l ,  
two t h i n g s  a r e  apparent  from t h e  CWT d a t a :  (1)  very few wild s tock  king 
salmon were captured ,  and (2)  a s i g n i f i c a n t  number of George and Carro l l  
I n l e t  hatchery king salmon moved i n t o  West Behm Canal t o  f eed .  



D i s t i n g u i s h i n g  between p i n k  and chum salmon a f t e r  t he  f i s h  has been i n  a  
coho stomach f o r  several hours i s  impossible. I n  approximately 20% o f  t he  
cases the  salmon was recognizable t o  species, and i n  a l l  o f  those cases the  
f i s h  was i d e n t i f i e d  as a  p i n k  salmon. Observations i n  t h e  f i e l d  a l so  sug- 
gested t h a t  t h e  coho were s e l e c t i n g  f o r  p i n k  salmon. A beach seine se t  made 
i n  Boca de Quadra caught over 100 chum, 15 p i n k  and 3 coho salmon. Two o f  
t h e  coho caught i n  t h a t  se t  had r e c e n t l y  consumed p i n k  salmon, no chum 
salmon had been consumed. Hargraves (1985) a l so  found coho t o  be species 
s e l e c t i v e  f a v o r i n g  p inks  over chum; al though the  coho i n  h i s  s tudy were 
u t i l i z i n g  chum salmon as food source t o  some ex ten t .  

Conclusions and Recommendations: 

1. The i n fo rma t ion  obta ined t o  date on coho predat ion  i n d i c a t e s  t h a t  
de lay ing  re leases o f  coho u n t i l  e a r l y  June g r e a t l y  reduced the  
impact o f  hatchery coho on w i l d  s tock  p i n k  salmon f r y .  It a lso  
appeared t h a t  t h e  impact o f  p redat ion  cou ld  be f u r t h e r  reduced by 
de l  ay i  ng re1  eases an addi t i  onal two weeks . 

2. The ex ten t  o f  increased coho mor ta l  i t y  caused by de lay ing  re leases 
an a d d i t i o n a l  2 weeks w h i l e  hatchery ho ld ing  area water 
temperatures are  approaching c r i t i c a l  1  eve1 s  may make 1  a t e r  
re1  eases economical l y  unacceptable i n  most years. However, i f coho 
p reda t i on  on p i n k  salmon i s  dens i t y  independent as t h e  da ta  
suggests, i t  would be economical ly and b i o l o g i c a l l y  necessary t o  
de lay  coho re leases i n  years o f  low p i n k  salmon abundance. 

3. Every e f f o r t  should be made t o  increase the  number o f  fyke  ne t  
sample days e a r l y  i n  t he  ou tmigra t ion  pe r iod  so t h a t  t he  shape o f  
t he  ou tmigra t ion  curve can be more c l o s e l y  def ined.  
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Appendix Tab le  1. Nor thern  and southern Southeast A1 aska ha rves t ,  escapement, 
r e t u r n  and return/spawner,  1960-86. 

Nor thern  Southeastern Southern Southeastern 
Harvest  Escapement Return RTN/SP Harvest  Escapement Return RTN/SP 



Appendix Table 2. Southern Southeastern pink salmon escapement by d i s t r i c t  
and year in thousands of f i sh .  

Dis t r ic t  SSE 
10 1 102 103 105 106 107 108 Total 



Appendix Table 3. Southeast  Alaska 1986 pink salmon ha rves t  
( i n  numbers) by d i s t r i c t  and f i s h e r y .  

Hand Power 
Di s t  Seine G i l l n e t  Tro l l  Tro l l  Trap Total 

SSE 42,683,597 1,222,776 58,080 56,184 458,900 44,479,537 
NSE 933,601 54,579 59,705 125,871. 0 1,174,214 

Region 43,617,198 1,277,355 117,915 184,613 458,900 45,655,981 



Appendix Table 4 .  Northern Southeastern pink salmon escapement by d i s t r i c t  
and year in thousands of f i sh .  

Dis t r ic t  NSE 
109 110 11 1 112 113 114 115 Total 



Appendix Table 5. Water temperatures  and s a l i n i t i e s  
a t  two meters  depth ,  and a s soc i a t ed  
secchi  d i s k  readings ,  Tenakee I n l e t ,  
May 1985. 

May Temperature Sal i n i  t y  Secchi 
- -- 

Trap Bay 7 8.90 27.70 5.5 
14 7,60 27.60 9 .O 
2 1 7.40 29.90 5.0 
2 7 9.40 25.90 5.2 

June 4 10.80 18.80 5.9 

Mean 
Standard dev ia t ion  

Cannery Poi n t  7 7.10 31.00 5.0 
14 9.80 28.20 8.2 
2 1 6.80 28.90 5.5 
2 7 8.20 29.90 5.4 

June 4 10.10 25.90 5.4 

Mean 
Standard dev ia t ion  

Tenakee 8 7.20 29,lO 
15 ' 8.20 28.00 7.2 . 

2 1 9.00 26.10 5.5 
2 7 9.50 25.40 6.0 

June 3 12.20 18.80 6.0 

Mean 
Standard dev ia t ion  

Kadashan 8 8.10 28.20 
14 9.10 29.50 6.5 
2 1 8.20 26.80 6.0 
2 8 9.80 25.20 7.2 

June 4 11.00 15.80 7.1 

Mean 
Standard dev ia t ion  

For A% 1  Primary (Nearshore) 
S t a t i o n s ,  1986: 

Mean 8.92 26.34 6.20 
Standard Deviation 1-40 3.95 P .09 
Sample S ize  20 20 2 0 



Appendix Table 5. Water temperatures  and s a l i n i t i e s  a t  
two meters depth and a s soc i a t ed  
secchi  d i s k  readings ,  Tenakee I n l e t ,  
May 1985 (cont inued) .  

May Temperature S a l i n i t y  Secchi 

Hi l l  Point  7 10.80 22.90 5.5 
14 7.30 28.40 7.2 
2 1 7.30 30.10 4.5 
2 7 9.10 28.70 5.5 

June 4 10.50 23.20 6.3 

Mean 
Standard dev ia t ion  

Cannery Point  7 8.10 28.30 5.0 
14 9.50 27.80 8.5 
2 1 7.60 30.80 6.5 
2 7 9.10 28.20 5.0 

June 4 10.20 22.30 5.0 

Mean 8.90 27.48 6.00 
Standard dev ia t ion  0.94 2.80 1.38 

Col umbia Point  7 8.00 28.50 
14 9.30 29.50 7.0 
2 1 7.10 28.10 6.0 
28 9.70 25.10 5,. 6 

June 3 11.20 17,90 7.6 

Mean 
Standard dev ia t ion  

Sunshine Point  8 8.60 25,lO 
14 9.80 26.30 7.0 
2 1 8.80 26.50 7.0 
2 8 9,80 26.90 6.9 

June 3 11,5Q 16.90 7.4 

Mean 9-78 24.34 7.08 
Standard dev ia t ion  1.03 3.77 0.19 

Tenakee-Kadashan 8 8,40 27,10 7.0 
15 7.90 30,60 7.0 
2 1 7.90 28.00 6.0 
28 10 24,50 - 6.60 

June 3 11.00 18.00 7.0 

Mean 
Standard dev ia t ion  



Appendix Tab le  5. (Cont inued)  

For  A1 1 Secondary (Mid- I n1  e t )  
S t a t i o n s ,  1986: 

Mean 
Standard D e v i a t i o n  
Sample S i ze  



Append i x  Table 6. Number of pink and chum salmon fry trapped in fyke 
Nets in Sunny Creek, Cholmondeley Sound, with stream 
temperature, 1976-1986. 

W Y  CREEK 
------------ .................... 

1976 1977 1978 
DRTE CHLM PINK TU4P CHWI1 PIM TW Wfl PIN W 



Appendix Table 6. (Continued) 

SWY CREEK 

1981 1982 1903 
DATE MUIl PINX TWP CHUM PIIU TEHP Cl4H PINK 
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